1. Introduction {#sec1}
===============

Depression is the fourth of the five stages of in the Elizabeth Kübler-Ross' dying process [@bib1]. Depression is related to anxiety level and death distress [@bib2]. In the process of dying, a strong depression has been reported [@bib3]. Difficulty sleeping, poor appetite, fatigue, lack of energy, crying spells, self-pity, feel lonely, isolated, empty, lost, and anxious are the most common signs of depression in the stage of depression' process of grief [@bib4]. Depressive disorders may be associated with, or exacerbated by, existential despair and lack of meaning [@bib5], [@bib6], [@bib7]. Depressed individuals may respond to reminders of death with more worldview defense than non-depressed individuals, confirming that depression may be associated with less buffering against mortality concerns. Experimental research has shown that mildly depressed individuals demonstrated greater worldview defense in response to reminders of death, when compared to non-depressed individuals [@bib8]. Ramchandani (2010) indicated that thinking about death-related issues, can cause depressive symptoms such as despair, hopelessness, loneliness, and sadness. Also when thoughts related to death deny, can cause loss of energy, one of the depressive symptom [@bib9]. Ongider and Eyuboglu (2013) found that in depressive patients, death anxiety was associated with depression [@bib10].

Templer, Lavoie, Chalgujian, and Thomas-Dobson (1990) were introduced concept of death depression, the second element of death (the first concept was death anxiety), and developed Death Depression Scale (DDS) [@bib11]. The DDS has 17-item, two formats (Likert, and False/True), and six elements death despair, death loneliness, death dread/fear, death sadness, death depression and death finality/end. It is a useful clinical tool for determination of time changes due to the bereavement, terminal illness and various life events [@bib12]. The emotional, attitude, and cognitive concept of death depression refers to despair, loneliness, dread and sadness related to the death of a close person, the death of others and general concept of death [@bib13]. Abdel-Khalek (2011--2012) indicated that on the Death Anxiety Scale (DAS), DDS, and Death Obsession Scale (DOS), death distress includes death anxiety, death depression, and death obsession [@bib14].

Depressive signs including suffering, hopeless, loss, and sadness have been reported by some health professionals such as nurses to work with dying patients [@bib15]. Ayyad (2013) reported that working in higher stress nursing departments such as ICU and Heart Department, affected death distress includes the DDS, DOS, and Reasons for Death Fear Scale (RDFS) than their counterparts working in lower stress departments such as internal medicine [@bib16]. Some studies have been conducted with Iranians and their emotional needs about related-death issues [@bib17], [@bib18]; existential issues and death-related thoughts and concerns [@bib19], [@bib20]; and death anxiety in nurses and health professionals [@bib21], [@bib22]. There is one study about death depression in Iranian college students [@bib23], and two studies have been carried on death depression in Iranian nurses [@bib24], [@bib25]. Dadfar et al. (2014) examined death depression using DDS in 56 nurses and 56 comparison women. Results showed that nurses had significantly higher scores on the 10 items and 3 elements of death despair, death loneliness, and death finality/end than the controls [@bib24].

The aim of the present study was to evaluate the reliability, validity, and factorial structure of the DDS (17 items, False/True format) with Iranian nurses. In order to do this, the study examined item frequency endorsement, inter-item correlations and reliability coefficients and performed an exploratory factor analysis. In addition, the study explored the relationship between depression and other psychological variables related to death and dying, such as death concern, death fear, reasons for death fear, death anxiety, and death obsession in order to establish the construct validity of the measure.

2. Methods {#sec2}
==========

2.1. Participants {#sec2.1}
-----------------

The sample included 106 Iranian nurses. They were selected using a convenience sampling method from different wards of two hospitals in Tehran, Iran: Hazrat-e Rasool General Hospital affiliated with Iran University of Medical Sciences, and the Khatam-Al-Anbia General Hospital. [Table 1](#tbl1){ref-type="table"} gives some demographic and professional data on the sample.Table 1Characteristics of the sample.Table 1Variable%Age 20--2926.2% 30--3948.8% 40--4919.0% ≥506.0%Sex Women95% Men5.0%Appointment Contract61% Formal39%Work experience 1--5 y r32.6% ≥5 y r67.4%Position Staff nurse88% Head nurse12%Work shift Rotational79% Fixed20.4%The number of patients per shift 0 -951%Care of end stage patients in the past 3 month 0 - 658%Participation in reclamation operations in the past 3 month ≥529.9%

They completed the Death Depression Scale (DDS). Concurrent validity of the DDS was measured by the Death Concern Scale (DCS; Dickstein, 1972) [@bib26], Collett-Lester Fear of Death Scale (CLFDS; Collett, & Lester, 1969) [@bib27], Reasons for Death Fear Scale (RDFS; Abdel-Khalek, 2002) [@bib28], Templer\'s Death Anxiety Scale (DAS; Templer, 1970) [@bib29], and Death Obsession Scale (DOS; Abdel-Khalek, 1998) [@bib30].

2.2. Measures {#sec2.2}
-------------

The Death Depression Scale (DDS) was made by Templer et al. (1990) [@bib11]. The DDS is a 17-item self-report questionnaire. Six elements of the DDS include death despair (items of 8, 11 and 16), death loneliness (items of 4, 9, 10 and 13), death dread/fear (items of 14, 15 and 16), death sadness (items of 2 and 3), death depression (items of 2 and 12) and death finality/end (items of 6 and 7). The DDS has two different formats (a false and true or yes/no format, and a five-point Likert format). In False/True format, items are answered (0) False and (1) True. In a five-point Likert format, items are answered (1) Strongly agree, (2) Agree, (3) Neutral, (4) Disagree, and 5 Strongly disagree. The DDS has 2 items to control an acquiescence response set (items of 11, and 12). The DDS is answered conversely in both of formats. Total scores can range from 0 to 17. Higher scores on the DDS is indicator more death depression [@bib12].

Many studies showed that the DDS has good internal consistency. It correlated positively with death anxiety, death obsession, Zakerman general depression and anxiety [@bib11], [@bib13], [@bib30], [@bib31], [@bib32], [@bib33], [@bib34]. There was significant correlation between the DDS and the Arabic Scale of Death Anxiety (ASDA) [@bib35], [@bib36]. Validity and reliability of Likert format of the DDS was higher than its False/True format and use of Likert format of the DDS is more favorite [@bib23]. The correlation between two formats of the DDS was 0.77 [@bib12]. Aghazadeh et al. (2014) reported that the DDS has good validity and reliability in Iranian college students. Multidimensional structure of the DDS by Principal Component Analysis with Promax rotation extracted four factors (49.71% of total variance) that were labeled death despair, death finality, death loneliness, and death acceptance. Concurrent validity of the DDS was reported well with parallel using of the DAS. Three types of reliability of the DDS were reported well: Test retest (r = 0.78), split half (r = 0.77), internal constancy (r = 0.76). They concluded that the DDS as valid measure can be used in empirical studies surrounding death distress [@bib23]. Rajabi et al. (2015) reported that exploratory factor analysis on Death Depression Scale-Revised (DDS-R) revealed three factors among the nurses. Cronbach\'s α coefficient was 0.93, with alphas ranging from 0.80 to 0.94 for the individual factors. The DDS-R had concurrent validity with the DAS, DOS, and Short-Form of Beck Depression Inventory (BDI-13) [@bib25].

3. Results {#sec3}
==========

The means score of the sample on the DDS was 8.04 (SD = 4.34). The highest means scores included elements of Death loneliness 1.96 (SD = 1.39); and Death dread/fear 1.56 (SD = 0.96) (See [Table 2](#tbl2){ref-type="table"}).Table 2Mean, SD of elements and total score, and F (%) true answer to Death Depression Scale (DDS) in nurses.Table 2Elements of the DDSMeanSD1. Death despair0.990.862. Death loneliness1.961.393. Death dread/fear1.590.964. Death sadness0.940.845. Death depression0.830.726. Death finality/end0.660.78  **Total score of the DDS**8.074.34**Items of the DDSF%**1. I get depressed when I think about death.5148.12. Hearing the word death makes me sad.4643.43. Passing by cemeteries makes me sad.5450.94. Death means terrible loneliness.5249.15. I become terribly sad when I think about friend or relatives who have died.65**61.3**6. I am terribly upset by the shortness of life.3835.87. I cannot accept the finality of death.3331.18. Death deprives life of its meaning.3533.09. I worry about dying alone.57**53.8**10. When I die, I will completely lose my friends and loved ones.67**63.2**11. Death does not rob life of its meaning.4542.512. Death is not something to be depressed by.4239.613. When I think of the death, I feel tired and lifeless.3230.214. Death is painful.59**55.7**15. I dread to think of the death of friends and loved ones.85**80.2**16. Death is the ultimate failure in life.2523.617. I feel sad when I dream of death.70**66.0**[^1]

Correlations between the items of the DDS were from 0.013 to 0.603; and correlations between the items and the total score the items the total score were from −0.117 to 0.706 (See [Table 3](#tbl3){ref-type="table"}).Table 3Correlations between the items and the total score on the Death Depression Scale (DDS) in nurses.Table 3Item1234567891011121314151617Total1120.37\*\*130.34\*\***0.44\*\***14**0.41\*\***0.39\*\***0.43\*\***15**0.41\*\***0.34\*\*0.34\*\***0.43\*\***16**0.46\*\***0.33\*\*0.30\*\*0.36\*\*0.35\*\*170.37\*\*0.31\*\*0.29\*\*0.19\*0.19\*0.39\*\*18**0.44\*\***0.19\*0.24\*0.27\*\*0.31\*\***0.43\*\*0.43\*\***190.170.23\*0.180.22\*0.150.33\*\*0.21\*0.161100.38\*\*0.31\*\*0.38\*\***0.43\*\***0.31\*\*0.36\*\*0.38\*\*0.32\*\*0.31\*\*111−0.21\*0--0.13−0.07−0.11−0.10−0.20\*−0.04−0.11−0.23\*−0.131120.100.06−0.01−0.020.08−0.12−0.000.04−0.06−0.060.24\*1130.39\*\***0.50\*\***0.35\*\***0.46\*\***0.39\*\***0.53\*\*0.40\*\*0.41\*\***0.32\*\*0.33\*\*−0.190.011140.32\*\*0.39\*\***0.45\*\***0.34\*\*0.30\*\*0.23\*0.27\*\*0.26\*\*0.120.34\*\*−0.19\*0.020.33\*\*1150.28\*\*0.19\*0.120.25\*\*0.33\*\*0.27\*\*0.23\*0.24\*0.15**0.40\*\***−0.33\*\*−0.170.22\*0.27\*\*1160.35\*\*0.32\*\*0.27\*\*0.34\*\*0.30\*\***0.41\*\*0.49\*\*0.50\*\***0.29\*\*0.33\*\*−0.110.141**0.60\*\***0.36\*\*0.22\*117**0.41\*\*0.42\*\***0.37\*\*0.38\*\*0.33\*\*0.28\*\*0.26\*\*0.24\*\*0.33\*\*0.40\*\*−0.15−0.070.34\*\*0.36\*\*0.34\*\*0.25\*\*1**Total0.66\*\*0.63\*\*0.61\*\*0.64\*\*0.61\*\*0.63\*\*0.59\*\*0.59\*\*0.43\*\*0.64\*\***−0.110.13**0.70\*\*0.57\*\*0.43\*\*0.66\*\*0.61\*\***1[^2][^3]

Cronbach\'s α coefficient of the DDS was 0.84, Spearman-Brown coefficient 0.85, and Guttman Split-Half coefficient 0.81.

The DDS correlated 0.40 with the DCS, 0.39 with the CLFDS, 0.50 with the DAS, 0.35 with the RDFS, and 0.44 with the DOS, indicating good construct and criterion-related validity. Concurrent validity for the DDS with the other scales, were significant (See [Table 4](#tbl4){ref-type="table"}).Table 4Descriptives of all scales and correlations with the DDS.Table 4ScalesMeanSDCronbach\'s αPearson r with DDSDeath Concern Scale (DCS)72.7210.820.730.40\*\*Collett-Lester Fear of Death Scale (CLFDS)99.1525.140.940.39\*\*Templer\'s Death Anxiety Scale (DAS)8.272.710.600.50\*\*Reasons for Death Fear Scale (RDFS)57.7014.230.900.35\*\*Death Obsession Scale (DOS)30.7412.350.950.44\*\*[^4]

3.1. Factor analysis {#sec3.1}
--------------------

The criteria for a factor analysis were evaluated using Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO) and Bartlett\'s Test of Sphericity. The KMO was 0.877, indicating the adequacy of the sample of nurses, and Bartlett\'s Test of Sphericity (553.611, df = 136, *P* \< 0.001) indicated that the factor analysis was justified in nurses.

The results of exploratory factor analysis on DDS identified 4 factors (56.16%). Factor 1 (items: 2, 3, 4, 5, 10, 14, and 17) labeled: Death sadness (21.21%). Factor 2 (items: 1, 6, 7, 8, 13, and 16) labeled: Death finality/end and Death dread/fear (18.27%). Factor 3 (items: 11, 12, and 15) labeled: Death despair and Death depression 9.84%, and Factor 4 (item 9) labeled: Death loneliness (6.38%) (See [Table 5](#tbl5){ref-type="table"} and [Fig. 1](#fig1){ref-type="fig"}).Table 5Four varimax factor loadings (\>0.5) of the Death Depression Scale (DDS) in nurses (*n* = 106).Table 5Death Depression Scale (DDS)\
ItemsComponent12341. I get depressed when I think about death.0.483**0.509**0.113−0.2032. Hearing the word death makes me sad.**0.685**0.188−0.0620.2653. Passing by cemeteries makes me sad.**0.726**0.114−0.0650.1554. Death means terrible loneliness.**0.677**0.2150.0770.0695. I become terribly sad when I think about friend or relatives who have died.**0.581**0.3020.066−0.2606. I am terribly upset by the shortness of life.0.260**0.619**0.2430.2337. I cannot accept the finality of death.0.172**0.688**0.0160.1048. Death deprives life of its meaning.0.135**0.780**0.070−0.1569. I worry about dying alone.0.1960.2610.249**0.681**10. When I die, I will completely lose my friends and loved ones.**0.508**0.3430.2780.01411. Death does not rob life of its meaning.−0.094−0.105**−0.694**−0.08112. Death is not something to be depressed by.0.0860.161**−0.688**−0.23913. When I think of the death, I feel tired and lifeless.0.422**0.597**0.0180.31814. Death is painful.**0.644**0.1780.070−0.08215. I dread to think of the death of friends and loved ones.0.3020.261**0.645**−0.33116. Death is the ultimate failure in life.0.236**0.759**−0.0780.15817. I feel sad when I dream of death.**0.644**0.1370.2370.132  Eigen value3.603.181.671.08% of Variance\
% of total variance21.21\
56.1618.279.846.38  Component Transformation Matrix10.710.640.210.1120.040.29−0.94−0.1230.69−0.68−0.16−0.134−0.010.130.16−0.97[^5][^6][^7][^8]Fig. 1Scree plot of the DDS.Fig. 1

4. Discussion {#sec4}
=============

The aim of the present study was to explore the validity and reliability of the Death Depression Scale (DDS). The DDS is a multidimensional scale and had good internal consistency and reliability in this sample of Iranian nurses.

In our study reliability coefficients of the DDS were Cronbach\'s α (0.84), Spearman-Brown Coefficient (0.85), and Guttman Split-Half Coefficient (0.81). Dadfar et al. (2014) found two-week test-retest reliability was 0.75 [@bib24]. In study of Aghazadeh et al. (2014), Cronbach\'s α was 0.78, Spearman-Brown Coefficient was 0.77, and four week test-retest reliability was 0.75 in the sample of Iranian college students [@bib23].

The present study identified four components of the DDS: Death sadness (21.21% of variance); Death finality/end and Death dread/fear (18.72% of variance); Death despair and Death depression (9.84% of variance); and Death loneliness (6.38% of variance). Thus, the construct of depression as measured by the DDS in our sample comprised of four dimensions, which may suggest exploring each dimension further in future studies. Our findings differ somewhat from studies of Templer et al. (1990) which used 17-item False-True of the DDS and found six factor: death despair, death loneliness, death dread, death sadness, death depression, and death finality [@bib11], Aghazadeh et al. (2014) obtained four factors using Promax rotation in Iranian college students. Six items loaded on Factor 1 (1, 6, 12, 13, and 17) labeled "death despair (27.32% of variance), six items (4, 7, 8, 10, 14, and 16) loaded on factor 2 labeled "death finality" (8.84% variance), five items (3, 5, 9, 10, and 15) loaded on factor 3 labeled "death loneliness" (7.43% variance), and three items (8, 11, and 12) loaded on factor 4 labeled "death acceptance" (6.11% variance). Items 8, 10, 1 and 12 commonly loaded on the factors of 1 and 4; 2 and 3; 1 and 4 [@bib23]. Rajabi et al. (2015) obtained three factors in Iranian nurses. Eight items loaded on Factor 1 (1, 2, 3, 4, 5, 6, 7, and 10) labeled "negative emotion toward self (43.9% of variance) and six items (7, 8, 9, 11, 12, and 13) loaded on factor 2 labeled "not-enjoying" (8.6% variance) [@bib25]. The four factors obtained in this study explained 56.16% of the variance in DDS scores, which is more than the 49.71% explained in Aghazadeh et al. (2014) [@bib23], and 52.54% explained in Rajabi et al. (2015) [@bib25].

There were four differences between the study Rajabi et al. (2015) [@bib25] and our study following items:(1) In their study The Death Depression Scale-Revised (DDS-R)-21-items was used but we used DDS 17 items False-True format (Yes/No), (2) For concurrent validity, they used Death Anxiety Scale (DAS), Death Obsession Scale (DOS), as well as Short-Form of Beck Depression Inventory (BDI-13) but we used the DCS, CLFDS, RDFS, DAS, and DOS, (3) In their study were male and female nurses at Jundishapur University of Medical Science and 2 private hospitals in Ahvaz, Iran (Khozestan province of Iran) but in our study the majority were women nurses at Iran University of Medical Science and 2 general hospitals (one affiliated to Iran University of Medical Science (governmental), and one a private hospital or non-governmental) in Tehran, Iran (Tehran province of Iran), (4) They obtained 3 factors but we yield 4 factors. The observed differences between the three studies (our study, studies of Aghazadeh et al. (2014) [@bib23], and Rajabi et al. (2015)) [@bib25] may be best explained due to the use of different clinical versus non-clinical setting samples, Iranian diverse cultures, different versions (DDS, and DDS-R) and numbers of items of the DDS (17 items) and DDS-R (21 items), and also different Principal Component Analysis.

The means score of the sample on the DDS was 8.04 (SD = 4.34); elements of Death loneliness 1.96 (SD = 1.39); Death dread/fear 1.56 (SD = 0.96) had higher mean scores than other elements. The most common death symptoms on the items of DDS were Item 15 (I dread to think of the death of friends and loved ones), 17 (I feel sad when I dream of death), 10 (When I die, I will completely lose my friends and loved ones), 5 (I become terribly sad when I think about friend or relatives who have died), 14 (Death is painful), 9 (I worry about dying alone), and 3 (Passing by cemeteries makes me sad) respectively. In study of Rajabi et al. (2015) means score of the DDS-R was 0.48 (SD = 0.74). The most common depressive symptoms on the items of DDS-R were Item 9 (Indecisiveness), and the lowest depressive symptoms was item 7 (Self -punitive wishes/Self-harm), respectively [@bib25].

In our study scores on the DDS are associated with many measures of psychological problems: Death concern, death fear, reasons for death fear, death anxiety, and death obsession. These associations indicate evidence for the construct validity of the DDS. Therefore, the DDS is useful for assessing death depression symptoms in nurses. In study of Templer et al. (1990), the DDS correlated positively with death anxiety, general depression, and general anxiety [@bib11]. Abdel-Khalek (2004) reported that among Kuwaiti college students, a general high-loaded factor of death distress included death anxiety, death depression, and death obsession [@bib35]. Tomas-Sabado and Gomez-Benito (2005) reported death anxiety and death depression is related together but they are distinct aspects of human reactions to death phenomenon [@bib32]. In study of Aghazadeh et al. (2014), concurrent validity of the DDS with the DAS was (r = 0.68, *P* \< 0.001) [@bib23]. There was correlation between death anxiety, death depression and geriatric depression; and no significant difference between death anxiety, death depression, geriatric depression and suicidal ideation based on age of the elders [@bib37], [@bib38], [@bib39], [@bib40].

Erikson believed that in the last stage of life, persons who are lack a coherent sense of self, they consider themselves as failed and despaired [@bib41]. In study of Bahrami, Dadfar, Lester, and Abdel-Khalek (2014), on the DAS, DDS, and DOS, Iranian older adults showed death distress. Iranian women older adults showed higher death distress than men older adults but the difference was no statistically significant [@bib42]. Rasquinha and Acharya (2013) reported that there was a relationship between depression and death anxiety among elderly [@bib43]. Sridevi and Swathi (2014) showed that institutionalized elders had significant death depression than non-institutionalized elders. There was no significant difference in death anxiety and death depression among institutionalized elders based on gender. The single elders had significant death depression than coupled elders. Rural elders are showed significant death depression than urban elders. There was correlation between death anxiety, death depression and geriatric depression [@bib40].

Roshdieh, Templer, Cannon, and Canfield (1998--1999) showed a relationship of death anxiety and death depression with religion and civilian war-related experiences in Iranians [@bib31]. Alvarado, Templer, Bresler, and Thomas-Dobson (1992, 1995) found that religious variables related to death depression and death anxiety [@bib44], [@bib45]. Lo, Hales, Zimmermann, Gagliese, Rydall, et al. (2011) revealed that dying and death-related distress was positively associated with depression and negatively associated with spiritual, emotional, physical, and functional well-being [@bib46]. Lester (2012) reported that religiosity and spirituality were positively associated with depression, mania, and past suicidal ideation [@bib47]. Spirituality and religiosity are predictors of depression and suicidal ideation [@bib48].

Preoccupation with death can cause anxiety and depression in some religious people. In general, religious attitudes toward death are debatable in three characteristics: Death anxiety, death depression, and death obsession.

There were some studies about afterlife view and death depression. Results of a study showed that lower death depression scores were associated with more confidence in religion and stronger afterlife beliefs. Also less belief/faith to life after death was associated with the DDS lower scores [@bib45]. More certain about life after death was related to less depression and afterlife beliefs play a main role in lower the DDS scores than belief in God [@bib49]. It is seemed that relationship between death anxiety and afterlife beliefs be more inconsistent than the literature on death depression [@bib9].

Our study has some limitations. The sample of the study only included nurses, so, it seems that generalizing these findings cannot generalize to other social classes. Attitudes toward death are different on the basis of demographic factors, and fluctuate in different stages of development, other professionals, cultures and religions. Therefore we suggest the study repeat in other samples, particularly the elderly and dying people. Also feasibility of a Likert format of the DDS should be explored. It will be useful to investigate relationship between the DDS with other depression tools such as BDI-II and BDI-13.
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[^1]: Items of high loadings (\>.50) are given in bold to more clearly differentiate the percent.

[^2]: \*Significant at the 0.05 level.

[^3]: \*\*Significant at the 0.01 level. Note. See the items in [Table 3](#tbl3){ref-type="table"}. Items of high loadings (\>.40) are given in bold to more clearly differentiate the correlations.

[^4]: \*Two-tailed *P* \< 0 0.01.

[^5]: Factor 1 (items: 2, 3, 4, 5, 10, 14, and 17): Death sadness.

[^6]: Factor 2 (items: 1, 6, 7, 8, 13, and 16): Death finality/end and Death dread/fear.

[^7]: Factor 3 (items: 11, 12, and 15): Death despair and Death depression.

[^8]: Factor 4 (item 9): Death loneliness. Items of high loadings (\>.50) are given in bold to more clearly differentiate the factors.
